Differential activation of the connexin 43 promoter by dimers of activator protein-1 transcription factors in myometrial cells.
The expression of activator protein-1 (AP-1) transcription factors is increased in the myometrium at term and may therefore regulate the expression of genes, such as connexin 43 (Cx43), required for the onset of labor. The region upstream of the mouse, rat, and human Cx43 genes contains two consensus AP-1 binding sequences, a proximal AP-1, located close to the TATA box, and a distal AP-1, 1 kb upstream. A transient transfection system was developed in which Syrian hamster myometrial cells were transfected with Cx43 promoter-luciferase constructs in combination with expression vectors for the AP-1 family. Transfection with c-Jun or JunB had no effect on transcription from the Cx43 promoter, whereas transfection with JunD or combinations of Jun and Fos family members led to significant increases in transcription. Deletion of the distal AP-1 site did not abrogate transcription driven by Fos/Jun, whereas a 2-bp mutation in the proximal AP-1 site significantly reduced pCx43 transactivation by AP-1 dimers. Dimers comprising Fos/Jun proteins conferred greater transcriptional activity than Jun dimmers, with Fra-2/JunB combination conferring greatest activity. These data suggest that increased expression of Fos family members in the myometrium at term drives the increase in Cx43 transcription and expression during labor. Because expression of Fra-2 increases earlier than other Fos family members and confers the highest transcriptional drive to the Cx43 promoter, our data suggest that Fra-2 is a central component in the regulation of Cx43 expression during labor.